In this paper we study the effect of the business cycle on the mortality rate of the major racial groups in the U.S. Using county-level data from 1999 to 2005, we find that the unemployment rate is negatively related to mortality for whites and latinos but that there is not a statistically significant relationship for blacks. Moreover, the magnitude of this relationship is larger for latinos than for whites. Finally, the relationship becomes more pronounced for latinos and whites as the proportion of population of that race increases. Taken together, these findings suggest that the procyclical association between mortality and the business cycle identified in previous studies of the general U.S. population may vary by race. 
Introduction
An important aspect of public health policy is the effect of the business cycle on gen- However, the aforementioned U.S. studies analyze how economic fluctuations affect mortality rates for the general population only. It is perhaps unlikely that the relationship found for the general population is constant across racial groups. For example, existing studies (e.g., Freeman 1973 , Bradbury 2000 have shown that racial groups are impacted differentially by the business cycle. Further, racial groups may have varying levels of access to health care and these potential differences could be magnified during periods of economic growth or contraction.
The purpose of this paper is to investigate whether the procyclical nature of mortality found in the U.S. general population is also present for whites, blacks and latinos.
We construct a data set at the county level from 1999 to 2005 that contains overall and race-specific mortality rates, as well as the unemployment rate, a measure of health care infrastructure, federal assistance to individuals and crime. We estimate panel regressions with county and year fixed effects. We analyze all counties as well as subsets of the counties based on the racial proportion of the population.
We obtain three main results. First, we find that the procyclical relationship between the business cycle and mortality found for the general population also holds for whites and latinos, but not blacks. Second, this relationship appears to be more pronounced for latinos than for whites. Finally, for latinos and whites, the procyclical relationship strengthens as the proportion of the population of that race increases.
These results suggest that the procyclical relationship for the general U.S. population found in earlier studies may differ by race. Thus, public health policy may be improved by recognizing the potential for business cycles to affect mortality differently across racial groups.
The paper is organized as follows. The next section describes the data and the empirical specification. The third section presents and discusses the results. The final section concludes.
Data and empirical specification
The dependent variable in our analysis is the annual county-level mortality rate. These data were obtained from the Compressed Mortality database maintained by the U.S.
Centers for Disease Control (CDC). The mortality rate is the number of deaths per 100,000 residents and is adjusted to account for the distribution of ages in the county.
In addition to the mortality rate for the entire county (hereafter referred to as the overall mortality rate), the mortality rate is available for whites in most counties and blacks in some counties. The white mortality rate includes latinos.
The explanatory variable of interest is the county unemployment rate obtained from the Local Area Unemployment Statistics published by the Bureau of Labor Statistics.
Control variables are employed to account for other factors that may affect mortality.
We also include county and year fixed effects are in the regressions. While these fixed effects control for any time-invariant factors that are present in a given county as well as any factors that affect all counties in a particular year, this approach comes at a cost. The control variables must vary over time within and across counties, which limits the number of potential variables that we can use.
One factor that is likely to influence mortality is the health care infrastructure. As a proxy for this, we include the number of physicians per capita reported by the American Medical Association as a control variable. are dropped because unemployment data are not available due to Hurricane Katrina.
The final sample for all counties consists of 21,407 observations. Table I summarizes the sample data for all counties and for counties that have a racial majority 3 . Note that while the population data contains information regarding the number of latinos, the mortality data do not include a specific category for latinos.
However, according to the racial categories in the 2000 Census, over 92% of latinos are classified as white (U.S. Census 2002). Thus, the white mortality data can, to some extent, be thought of as primarily consisting of non-latino whites and latino whites. In the analysis below, we use the white mortality rate as a rough proxy for the latino mortality rate in counties with relatively high latino population proportions.
The explanatory variables indicate significant differences exist across counties by racial majority. The unemployment rate and crime are significantly higher in black-and latino-majority counties than in white-majority counties. The number of physicians per capita is higher in black-majority counties and lower in latino-majority counties.
The regression coefficients are estimated via ordinary least squares. The natural log of the mortality rate is used as the dependent variable and the observations are the results were largely unchanged.
2 County-level unemployment data are not available before 1999, while county-level mortality data are not available after 2005. 3 We define a county as having a racial majority if the proportion of residents of that race is over 50% for every year in the sample period weighted by the square root of the state population. The estimating equation is: ln(mort i,t ) =β 0 + β 1 unemploy rate i,t + β 2 phys percap i,t + β 3 crimes percap i,t + β 4 pmts retdis i,t + β 5 pmts other i,t + γ t + η i + i,t (1) where i indexes the county and t indexes the year. The γ t terms are the year fixed effects, the η i are the county fixed effects, and i,t is the error term. The error terms are clustered at the county level to account for the possibility of correlated disturbances within a given county.
Results
The regression results are provided in Table II. The table is divided into three sample subsets: all counties, counties where the racial proportion is at least 25%, and counties where the racial proportion is greater than 50%. 4 The three columns correspond to the dependent variable used in the regression: the overall mortality rate, the white mortality rate, and the black mortality rate. Within each cell, the top number is the coefficient on the unemployment rate in that regression, the middle number is the standard error of the coefficient and the bottom number is the sample size.
5 Table II : Effect of unemployment rate on mortality
In the regression for all counties in which the dependent variable is the overall mortality rate, the coefficient on the unemployment rate is -.0015 and is statistically significant at the 10% level. This implies that a one percentage point increase in the unemployment rate is associated with an average decrease of 0.15% in the mortality rate. At the sample average of the overall mortality rate, this translates to a decrease of 1.4 deaths per 100,000 residents. This result is consistent with the procyclical relationship found in existing studies of the general U.S. population. 4 An alternative approach would be use the entire sample and interact the unemployment rate with the various racial proportions. However, this approach implies that the relationship between all of the explanatory variables and the mortality rate does not vary across counties. In the estimates where the sample is subset, the relationships does vary significantly and thus the use interaction terms may be inappropriate. 5 The estimates for all explanatory variables from the various regressions are available from the authors upon request.
However, column (1) reveals interesting contrasts when the regressions using the overall mortality rate are subset by the county racial proportions. While the coefficient for the 25% white counties is equal to the coefficient for all counties, the -.0035 coefficient for the 25% latino counties is more than double. The magnitude of the coefficient increases when the sample is further limited to those counties in which the proportion of latinos is greater than 50%. At -.0062, the coefficient is more than four times as large as the coefficient for all counties. The coefficient for the black majority counties is also nearly four times as large as for all counties, but the coefficient is not statistically significant.
Column (2) of Table II contains the unemployment rate coefficient estimates when the white mortality rate is used as the dependent variable. The procyclical relationship increases in magnitude when the white mortality rate is used as the dependent variable. The -.0018 coefficient for all counties is roughly 20% larger than when the overall mortality rate is used. Furthermore, the link between white mortality rate and unemployment becomes more pronounced as the proportion of the residents of a specific race in the county increases. For instance, the coefficient in the 25% white county counties is -.0021, while in the 50% white counties it is -.0025. The corresponding increases are even larger for black (from -.0022 to -.0118) and latino (from -.0043 to -.0067) counties.
In contrast, when the black mortality rate is used as the dependent variable, the coefficients are relatively small and all are statistically insignificant. In fact, as shown in column (3), three of the seven coefficients have a positive sign. However, the samples for the regressions in the white and latino counties in which the black mortality rate is used as the dependent variable are significantly smaller than those in which the white mortality rate is used. This can potentially reduce the power of the tests of these coefficients. Selection issues may also arise if the counties for which the black mortality rate is available are fundamentally different than those for which it is not.
4 Conclusions
In this paper we analyze the relationship between mortality and the business cycle by race, specifically for whites, blacks, and latinos. While previous studies of the U.S.
have found a procyclical relationship for the general population, we find that important differences in this relationship may exist across these racial groups.
Our results suggest that for whites and latinos mortality is procyclical, while for blacks there is no discernable relationship. Furthermore, we find that the relationship is stronger for latinos than for whites. In addition, the relationship for whites and latinos appears to strengthen as the proportion of the population of that race in a county increases.
Our results should be taken with caution as further research is needed to confirm our findings. The analysis could be improved if mortality rates specifically for latinos were available. Moreover, additional control variables (especially regarding education and health care spending) and a longer sample period could strengthen our analysis. Therefore, our study may be extended as more county-level data become available. The first column contains the estimates using all of the control variables as specified in Equation (1) . The second column reports the coefficients when doctors per capita is excluded as a control variable. The third column contains the coefficient estimate on the unemployment rate when only that variable is used as an explanatory variable. The fourth column details the estimates when the full model is estimated as a linear equation, and the fifth column shows the estimates from the log-linear model without fixed year effects. 
